Title:
Hepatocyte MAP4K5 silencing promotes metabolic dysfunction

Introduction:
Metabolic diseases, including obesity and diabetes, arise from the failure of crucial molecular inter/intra-cellular systems that coordinate energy expenditure and storage. Protein kinases remain key regulators of these networks and represent strategic focal points for pharmacotherapeutic exploration. Yet, multiple kinase signaling nodes and their roles in tissue-specific homeostasis remain unexplored. 

Rationale & Aim:
Phosphoproteomic analysis revealed that the protein kinase Mitogen-Activated Protein Kinase Kinase Kinase Kinase 5 (MAP4K5) phosphorylation is significantly higher (~24-fold) upon perfusion of rat livers with the postprandial metabolic hormone glucagon. MAP4K5 is known for its role in cellular stress response (1), with no link to metabolism. Genome-wide association studies (2) associate this protein with multiple metabolic biomarkers, including liver damage markers (AST/ALT) and lipids. We aim to investigate the role of this kinase in metabolism.

Methods:
To assess the role of hepatic MAP4K5, AAV8 vectors expressing either a non-specific miRNA or a miRNA targeting MAP4K5 mRNA were generated and employed hepatocyte-specific promoters, ensuring hepatocyte-restricted effects. Male C57Bl/6 mice received intravenous AAVs, and phenotypes were evaluated three weeks later under a chow-diet-refed state. Analyses include mouse MRI scanning, histological staining, western blotting for AAV-performance validation, and metabolic assays.

Results:
Hepatic MAP4K5 loss triggered metabolic dysfunction, leading to increased mouse body fat mass and reduced fat-free mass with higher blood glucose. Both histological and metabolic analyses revealed an increased hepatic lipid (triglyceride and cholesterol) and glycogen content. Elevated levels of serum AST and ALT, triglyceride, cholesterol, and non-esterified fatty acids were observed. These effects were reversed to normal ranges upon reintroduction of MAP4K5, linking the phenotypes to MAP4K5 loss.

Conclusion:
These findings establish MAP4K5 as a metabolic regulator, with a major role for hepatocellular MAP4K5. Future studies will focus on the role of liver MAP4K5 in metabolic disease models and the molecular and cellular mechanisms by which it affects metabolism.
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